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Abstract 
 
The research is aimed to study (1) the general features of Para-rubber wood processing 
factories (2) utilization of Para-rubber wood processing factories (3) factors affecting biomass 
utilization of Para-rubber wood processing factories and (4) attitudes towards biomass utilization 
of Para-rubber wood processing factories.  The secondary and primary data are applied in the 
study. The primary data were collected through the structured questionnaire to achieve 15 Para-
rubber wood processing factories, where implement Para-rubber wood sawing. The data are 
analyzed by the descriptive statistics. The results are summarized as details.   
Para-rubber wood processing factories, 46.7%, have been operated for 6-10 years. The 
business administration is categorized as company limited, 60%, with Thai and foreign 
shareholders. The respondents, 80.0%, are shared by Thai shareholders. The majorities, 73.3% 
use Para-rubber wood as raw material. The quantity is less than or equals 2,000 metric tons a 
month. The average workforce in the production process is 73 people. The sources of selling 
processed wooden products are in domestics and abroad. The domestic sales share 40% of total 
sales. The respondents, 53.3%, do not implement the quality management system. 
The outputs of Para-rubber wood processing are classified into 2 parts. The processed 
wooden products are 46.5%, and biomass is 52.9% of raw material. Biomass comprises of wood 
slab, saw dust, and chips, which are 40.3%, 9.9%, and 3.3% of raw material in average 
respectively. The factories utilize biomass in 2 patterns. Biomass is used as production fuel, and 
sold out. The majorities, 60% sell biomass to local merchants, who buy biomass at the factory 
gate. The selling price is 0.56 baht/kilogram. The buyers, 66.7%, use biomass as fuel. 
Consequently, biomass utilization generates 3 types of advantages, which are economic, social, 
and environmental aspects.     
 (6)
Factors affecting biomass utilization of Para-rubber wood processing factories are 
personnelps knowledge, biomass quantity, and managerial cost. 
The respondents have good attitudes towards biomass utilization. The groups who 
utilize biomass as fuel rate the highest scores (4.50) on biomass utilization. It is the management 
which does not waste the advantage of biomass. The groups who utilize biomass by sold out 
distribution rate the highest scores (4.48) on (1) biomass utilization. It is the management which 
does not waste the advantage of biomass; in addition, (2) top executives pay high attention to 
biomass value adding.   
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5) #	  	- ,(
-./" (
-
) 	- $5 ) 
-,
 %%
-./"/ 7 
 (
!-#./"   
6) (
-!!
6 
!	)
.
"	
-!
6 

 ")
! -   
 
2.2  	6&		#4 

6%

6
L!#)7/.	$  
	 50 	%	
L! 2	(#)7	
	22-!

L! 	 #(,
	 
L! $#-
L! 
2.2.1  	6&5 #,) 
-&
6L#(,
	 
L!2-!; 
62
!	./"%-&22-!
L!.	
6  	 
	-&22-!

L!
-./"  -&8
-./"
   

	-&-&22-!
L!#)7	 
-(
L!  
%   > 2550 
6-&#,(	 491.4 ! 		 		
$ . (.> ) #) 5") .$(
"#!5 
!)(% (! 2.1) 
 
		  2.1 #-!-22-!
L!#)7.	
6> 2543-2550             
                                                                                                                                 : ! 
&'-/& 2543 2544 2545 2546 2547 2548 2549 2550 
.  (>  ) 24.1 25.6 26.5 29.6 29.0 29.4 29.6 29.9 
.$(
"#!5 4.5 4.5 4.2 4.2 4.2 3.9 3.7 3.6 
		$ 53.5 49.6 60.0 74.3 64.9 49.6 47.7 64.4 
#) 19.1 18.4 16.9 19.7 21.4 16.9 22.6 26.9 
*  397.5 398.1 400.8 403.8 416.6 435.5 459.3 491.4 
5") 3.3 4.1 4.0 4.9 5.2 5.0 6.7 6.4 

!,  * )&" 1  ( 40 %.. (!
6, 2550) 
        0, 1 %..  
%  0.8  !  (108wood, 2552) 
 : #)
6L:-
L!, 2551 
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65#
#- (2549) (
-6;
-(./" 
!>-&
6L#(,
	 
L!2-!; 
6 $(		-
22-!
L!
Y !> 	!#!	22-!$(
Y 
	(( #;#( 	(%"%, (75%) 
 >
#,( 19.7 - (GJ*106) #)% 
8.2 GJ*106 ."
	 4.9 GJ*106 !)(% (! 2.2) 
 
		  2.2 
-(./" !> 
&'-/& <<
(*	) 
& 	* 
(MJ/Kg.) 
	( 
& (%) 
 	6 
(*	) 
-	 
(GJ*106) 
.
	 25 % 13.5 21.0 5.3 70.9 
25 *. 12.3 49.0 12.3 151.0 
		 50 		 7.4 28.0 14.0 130.1 
50  %  	( 15.5 17.0 8.5 131.6 
 0.25 ."
	 6.6 3.0 0.8 4.9 
0.25 > 6.6 12.0 3.0 19.7 
0.25  6.6 12.0 3.0 19.7 
0.25  6.6 5.0 1.3 8.2 
5") 5   11.4 19.0 0.9 10.8 
5  16.9 4.0 0.2 3.4 
5  7.2 32.0 1.6 11.6 
5  1.8 14.1 7.1 12.4 
0.01 )! 7.5 10.0 0.1 0.8 
#) 10  1.5 37.0 3.7 5.4 
10 
	 1.5 0.1 0.01 0.01 
17 
 5.5 20.0 3.4 18.7 
.$( 5 0 9.6 24.0 1.2 11.5 
5 )! 9.8 82.0 4.1 40.3 
 : ((65#
#-, 2549 
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2.2.2  	6&-	&	)*	-		 
1)  	6&-	&	)*	-		53	5* 
"; !
6;  $(%  
(#,LM54  #.  64  !  
(6;.	)     
 $5(  0/(#,LM54  -&#,( 209,116 ! 
  67.8 -!!5!	$ (GWh) (! 2.3) 
 
		  2.3 #(6;   "; ! 
1'  	6)*
	-		 
() 
'(	
# # F
)*	-		 
() 
'(	
# # F
& 
() 
'(	
# # F
#&/0#- 
() 
,3	-1(
& 
GWh MW* 
, 38,169.6 20,993.3 17,176 7,300.0 5.53 0.8 
	 27,817.4 15,299.6 12,518 5,320.1 4.0 0.6 
#,LM54 464,701.4 255,585.8 209,116 88,874.2 67.8 10.1 
 224,807.5 123,644.1 101,163 42,994.4 32.6 4.9 
;
8! 25,784.6 14,181.5 11,603 4,931.3 3.7 0.6 
% 213,481.0 117,414.5 96,066 40,828.2 30.9 4.6 
! 350,888.2 192,988.5 157,900 67,107.4 50.9 7.6 
64 433,917.1 238,654.4 195,263 82,986.6 62.9 9.4 
, 184,171.7 101,294.4 82,877 35,222.8 26.7 4.0 
#. 455,303.5 250,416.9 204,887 87,076.8 66.0 9.9 
#! 100,440.5 55,242.3 45,198 19,209.2 14.6 2.2 
9!! 89,510.4 49,230.7 40,280 17,118.9 12.9 1.9 
 241,762.1 132,969.1 108,793 46,237.0 35.0 5.3 
4-# 207,053.3 113,879.3 93,174 39,598.9 30.0 4.5 

!, *#!-: plant capacity .	$**3
% 85% 
-6;.	  
       ; !#!-:
(,( 
: #%-, 2549 
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2)  	6&-	&	)*	-		51'	 
 ; !(#.
(-&
	(%#		
(#,LM54  0/#(#-&	  204,887 !!	> (! 2.3)   

	-&" (#. %  > 2550 (
#."& 2.03  $( ,	)
;	 
0/	)
;	#
("#,( 0.38  (! 2.4) 
 
		  2.4 L& (-
	
	.	
L!(#.> 2550 
:  
	#3 	-		 *	 )*< )*/* 

	#. 22,209 6,145 4,341 32,040 
 196,060 57,477 8,544 4,952 

 280,839 4,084 6,900 8,500 
 266,425 10,254 17,954 86,425 
$( 15 153,632 3,319 962 
!;- 167,145 37,844 14,210 10,420 
#
( 386,017 215 10,038 401,051 
#%	 186,700 6,982 3,556 5,500 
#- 10 47,518 3,856 4,562 
( 7 291,693 11,921 8,101 8,400 
##-4,5 6,725 32,584 958 1,345 
	 42,047 316 4,523 2,301 

 38,747 27,718 6,732 35,557 
%) 38,783 1,040 2,100 1,854 
#- 120 50,415 5,967 3,744 
		$. 116,158 5,727 798 4,820 
 2,039,693 453,872 101,897 612,433 
:  #)(#., 2551 
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2.3 	1)*	-		 
	,!#  
%
.	%"%%  !"!
(
	4,5    ) $5  0/#
%	,!#(  3 #("  
2.3.1 	1*0	 (Primary Industry) 

%!" ! $2 
 .	%
	,!#"	  ,
L!2   $) (2-!;&k5

-(./" 	,!#"	 	  0/ %"  	      
-  (;  2.1) 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
; 2.1 
	$	,!#!")") 
:  ((65#
#-, 2549 
 
$ 
 
 
- 
 
$
	 
/#)
8 
."
	 
# 
	  
 
> 
 11

6"& 15.3  0/9,%#	,     
25 > %	%!($
	(( > 2550-2554 
Y> 479,177  !($!
 " 1  (-(
-!& 40 %65
! 	> 
16 %65
! (!
6, 2550) 
-&	(!	$ 200,000  (.(	 2 .(
	 	.(
#265 3-5 -" -& 2.4 ! .( 6 -"./"-& 4 
! (! 2.5) 
Y"  !>
6	.(
#265 3-5-" -& 5.8 
! .( 6 -"./"-& 9.6 !   
 
		  2.5 -&	%$ " 200,000  
	')*(  	6 (*	.	,!#)  	6 (*	) 

#265  6  -"./" 5 4 

#265  3-5  -" 3 2.4 

!,  0,  1 %65
! 
% 0.8 ! 
 :  108wood, 2552 
 
 $"	(	 (
-(./"
%" 	      -  (; 2.1) 
  	.(
#265	 6 -"  	(!	,!#

; 
6L

"	
-  
  $  $l  $
2	-:  
$2-!.  9,%"	,!#	
;
 ")
!


"	
- %2-!  
 
6L./"  
!,  

$2-!,	  $	
  
!  	"
#) 
25!-
-  $()	 
8   #  	(./" 

2  0/
*	5-
	5	  !	2-!;&k52-!

-	  $!1	-
!	5  (65#
#-, 2549) 
-  # 7
2-" #
)$5(  
	
.( 7  (--  
)
25!-
-  
 

"	
-!	
-%) 
8	 #-.(
8



"	
-!,%.#  (65#
#-, 2549) 
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2.3.2 	1	0	 (Secondary Industry) 

%)	
.#%2-!  (2-!;&k5 2 -(	 
  ((; 2.1) 0/	 > ."

	 2
.	%	,!#"	 ,4,-           
 1 	%( 	 30 !   12 ! - 5 !
$(
Y  	# 7#$
	  %2-!.	$
	
-)	

	
	  ( >-(
#(#	& 40-45 .		  
."
	-(
#(#  	& 7-10 .		  0/#(#(22%
.(.		  >#)

"	
-((

.(
8  "	  >
!,(-%#)7 2-!5!-
-%	5(  2-!
  (65#
#-, 2549) 
)	($ 200,000 
.%
" ) (-& 1.6 %65
!  	 >-& 2.1 
%65
! ."
	-& 0.9 %65
! .(
#265	 6 -"
-& 3 %65
! 
6L-& 0.6 %65
! (! 2.6) 
 
		  2.6   -&(%! 
                         .(" 
:  %65
! 
-/0 . ()() )* .  )* Ø < 6 0  \)* 0#/ #,4)* 
200, 000 1.6 3.0 2.1 0.9 0.6 
300, 000 2.4 4.5 3.1 1.3 0.9 
400, 000 3.2 6.0 4.2 1.8 1.2 
 :  108wood, 2552 
 
2.3.3 	1 	0	 (Tertiary Industry) 

	,!#!	
	)  )

2-!;&k5!E  0/) 
-(	,!#
.	   ")
#		,!#
") 9 	,!#$(
	( (" (108wood, 2552) 
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1) 	1#^!#!&0( 
(%!	%#	,22-!
*	5-
	5
# 7  
  2-!
*	5-
	5%%
*	5-
	5; 
 ,($!1	 

*	5-
	5 
*	5-
	5%.! /,(# ( #)  
*	5-
	5
#		 "$(	%#)
8 /#)
8 (Semi-knock-down) 	
#	% (Complete-knock-down) "( 
	#4!-,&; )
#	) 
	%.	!(#		 
	,!#
*	5-
	5-"##%(
  2 ,	 ,/
)2-!$(  (Solid) !	( 	,/
7 

*	5-
	5 -"#	( 
5 
 
	" $!1
!"#-" 0/.$!1)	
 $!1
!	2( -"#$.	2
	")(	(     

5 !	
*	5-
	5 	($-"#
5
-./" ) $	(	
!-(!"
		-
6L#)%2-!
5	   
2) 	1_0.   	!#* )*-/0 &0(  
#2-.		 (Timber) %% 
2-#)
8,&;# ) 
#(,
#)%./"
	 

-"!!;  

(%./".( 7 
 .	%! .	%! 
-"#	%	 E # 
"5
(
   9,% 
./".( 7)!	
2(  	s(2-(
5 
	.	)(
.	!(
- 2 
! !	$(%%-"
#% (Finger Jointing) 
/)
!	2-!-"#./".( 7 
3) 	15&*5 
.	  
		2-! / ##( (
2 
. 
.
.8 
.
"	 
#%( ( #")!- 0/2-!!	
6L

8 E .	  2-!;&k5
"!	2- ##-L  
4) 	1#()* 
2-!.	
#)%; 
6#		  	8
!
	%.	
!	 ")
-L!	,L5 
5) 	1)*	-		#-/'(*	 
,&;
Y!.	) %,&;!	%%-"
#%!	%%	(

-" 7( )
(Beams) 
# (Columns) 2 (Wealtherboards) ww  
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FRIM (Forest Research Institute of Malaysia) (#%"( ,(#5

	#( 
8/ 	 !.&"#% 
 E #	8!##( 
8 	(
-

##2-!-"#	#,&( 
6) 	1'<1(	)*	-		%-#! 
#(,2#$
	5 (WPC)(2-!
-&-5 ,$
	
-!"! 1960 
! #(,2#((	(# Monomers 
.  
#,() 
$
	5 
"	/
#(,2#$
	5  
2-!$(-4"!!	2, 
	,&#%!-(6#!5%-(
%" 
 	(( Monomers  	! 200 kg/ml #
-.8 %	( %
#/ !!	2, (	-#5#(,2# (RWPC) 
$
	5#2-!(#(,2#"#  2-!" 5
 ."%(    
7) 	1)*<(#	)*	-		 
  
-&-5 2-!2
% 

0 
 
Particleboard, Cement-bonded Particleboard (CBP) (()(Blackboard) MDF 
.	 particleboard   4-19 mm  600 gm/ml 
%%
4(		(  s((!E  2-!;&k52
% 	- 	,!#

*	5-
	5 -"#	%  Particlaboard 		/ 	 Moulded  Particleboard 0/ 
 100% 
##.	%2-!2#%
0-#
5 
(Synthetic resins) 0/
%%,&;(#
s(2-$(#(,.(.( 
	 
2-!-"#
*	5-
	5 
 $!1  2Z3  -
	"  
!  
#( 
 )2
	
# )(() #-(# 7
	#		 
6L

8(( 
Y
	2-! CBP 0/$
( 

0 CBP ,&#%!-
.	!  !	(-Z3	6 !	, ./" !	 ,&#%!-

%%,
#( %	5(0/ 8-40 mm(2-!
	 !!
 CBP 
#)% 	"; ;	$(
Y 	,!#
	# 
8) 	1#/'	4		'	4 
 > 1960 -#( 
8
( 2-!
	(L
#)%)(L 
	(L
# 
#		6; 

%
	(L Sulphate 
	(L 
#)%2-!(L#)%
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.-5 * #2# #	-5 	8( ")	
	,# 
 
	(L 
-&-5 !7,l( 
	(L 2-!(L
* 
-&-5 
9) 	1(	(	' 
  2-!
8 6/L.	 FRIM " 
8
#)
6L
8 E 2-!$( 
!
	 
!(	 
RM 2,000 /
#)%#	 $
6L
	 0/#) 
#	(-
6L 
6L-"
8E ##%   2-!
6L
 	( 0/# 7 

"	
-$(
Y 
67,l 
 		#
!
 
ww .
	%%/0/#) 0/%
2-!;&k5 
#	(0/	 
2   7,l 
 
2.4 '#, 
2.4.1 	1	, 
!5 #,L5 (2527) ( .	6!- 6!- 	 #/
.	%,(
 #%&5 #(;.	-!  (
	#	!	%!	%,	#-.	!E L& (L&/ 	 #(	

. 
	
-(#/	% 
6!-(	% 	#(	

	
-(#/	% 
 6!-(	% 
2.4.2 ! , 
-# 7 ((%	5	%.	6!- (Attitude components) 
		
 3 	5	% ( 	5	%( (
	) 	5	%(#/    
	5	%(!- ($!	%#	) 	5	%!		4-%
((" (Hawkins et.al, 1998) 
1) ! 	'*		.* (Cognitive component: learn) 


	.	2%-$;
%!,	 (	/ 
 

	
 (
	$ (Diet Coke) 
	%$ 
*	  2-!$(%-L 7 
	 Z$# 0/
	")
!	!		
-
#	  
2) ! 	'*		.*_ (Affective component: feel)   
	  ---(#/		&5!	!,	 (	/  	
	/   	 
#/" %	%.	2%-$;!	!,	/  
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	#(/(%	%		%	
  !	
 2%-$;	 
Y	%(
	$  Y	%$
-5!  
#(2.	
-(	&5	
#/!	2-!;&k5" %,	#/	%		%! 
	

	 !	.!2%-$;	
	 (1)(
	$*	               
(2) 
*	) 	  
	
"	

!, %,%!	%#		#(
#/%  
  6/L)
!!#	%
!  .&%	!	%#	
	#(#/ %  
  2!	(%			  !!	 	
%  
!   
3) ! 	'*	-g (Behavioral component:  to)   
/  $!	%#	  (Tendency   to response)  L&	
 (	/!	!,	- 
 !(#- 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